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(54) Memory management method for a flash memory 

(57) The present invention enables a high-speed 
processing. 

The present invention provides a memory manage- 
ment method for a memory having a storage area 
divided into a plurality of blocks, so that a data in each 
of the blocks is erased at once when the block is initial- 
ized, wherein each of the blocks has a flag indicating a 
block use state; wherein when erasing a data written in 
a block, instead of executing an initialization of the 
block, an erase flag of the block is set to an erase state 
indicating that a data contained in the block is to be 
erased; and wherein prior to writing a new data in a 
block having the erase flag in the erase state, the initial- 
ization processing is executed to the block, setting the 
flag of the block to an initial state, it is preferable that 
each of the blocks be provided an end flag indicating 
whether the block is an end block containing an end por- 
tion of a data of a predetermined unit; and during a data 
write, the end flag of the block where an end portion of 
a data of a predetermined unit is written be set to a state 
indicating an end block. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

The present invention relates to a memory man- 
agement method and more particularly, to a memory 
management method using a flag indicating a state for 
each block, thus enabling high-speed processing. 10 

Descriptignofthe Prior Art 

Conventionally, for an electronic apparatus such as 
a computer as a main storage apparatus, a storage is 
apparatus has been used to suffice the capacity of the 
main storage apparatus. As this storage apparatus, 
there can be exemplified a magnetic tape, magnetic 
disc, a magneto-optical disc, paper tape, memory card, 
and the like. Among them, the memory card has been 20 
widely used for its transfer rate of a comparatively high 
speed. 

Moreover, the memory card is built in a still image 
pickup apparatus (so called still camera) and in a cam- 
era of a video tape recorder, so as to serve as a storage 25 
apparatus for storing a pickup information. 

The memory card is constructed by storage means 
such as a semiconductor integrated circuit which is 
embedded in a frame, for example, made from a syn- 
thetic resin. The semiconductor integrated circuit is, for 30 
example a flash memory (electrically erasable program- 
mable ROM (read only memory)). 

It should be noted that in the aforementioned stor- 
age apparatus such as a memory card, management of 
a data stored there is carried out, for example, by way of 35 
distributed management method. 

In the aforementioned distributed management 
method, a data stored in storage means (hereinafter, 
referred to as memory) of a storage apparatus is divided 
into a data erase unit such as a block, so as to create 40 
management information such as a block flag, logical 
address, and linkage information on block basis. Here- 
inafter, such a management information will be referred 
to as a distributed management information. In this dis- 
tributed management method, when activating an elec- 45 
tronic apparatus so as to read out and/or write into a 
data from/to the aforementioned storage apparatus, the 
electronic apparatus collects distributed management 
information on respective block in storage area of mem- 
ory and reads out the information in storage means of so 
the electronic apparatus, so as to create a central man- 
agement table which enables to carry out an overall 
management of data of the blocks for carrying out the 
data management. 

In a case when a flash memory is used as the ss 
memory of the memory card, normally, at a moment 
when a data of a predetermined block has become 
unnecessary, initialization on block basis is carried out, 



2 

so as to erase the data written in the block all at once 
and this block enters a data writable state 

Consequently, for example, when a data in a prede- 
termined block has become unnecessary and a data 
write is carried out into another block or a processing 
other than data write is carried out, the aforementioned 
processing is carried out after initialization of the prede- 
termined block. 

Such an initialization on block basis takes about 5 
to 60 (msec) per block. If respective processing is car- 
ried out after this initialization is complete, a plenty of 
time is required for the entire processing, preventing 
increase of the processing speed. 

SUMMARY OF THE INVENTION 

tt is therefore an object of the present invention to 
provide a memory management method and a memory 
management apparatus enabling to realize a high- 
speed processing as well as a recording medium in 
which this memory management method is applied. 

In order to achieve the aforementioned object, the 
present invention is characterized by a memory man- 
agement method for a memory having a storage area 
divided into a plurality of blocks, so that a data in each 
of the blocks is erased at once when the block is initial- 
ized, wherein each of the blocks has a flag indicating a 
block use state; wherein when erasing a data written in 
a block, instead of executing an initialization of the 
block, an erase flag of the block is set to an erase state 
indicating that a data contained in the block is to be 
erased; and wherein prior to writing a new data in a 
block having the erase flag in the erase state, the initial- 
ization processing is executed to the block, setting the 
flag of the block to an initial state. 

In the aforementioned memory management 
method according to the present invention, it is prefera- 
ble that during a data write to the respective blocks, the 
erase flag of each block in the initial state be set to a 
head in-use state indicating a storage of a head of a 
data of a predetermined unit or to an in-use state indi- 
cating storage of an intermediate portion of a data of a 
predetermined unit. 

Moreover, in the aforementioned memory manage- 
ment method according to the present invention, it is 
preferable that each of the blocks be provided an end 
flag indicating whether the block is an end block con- 
taining an end portion of a data of a predetermined unit; 
and during a data write, the end flag of the block where 
an end portion of a data of a predetermined unit is writ- 
ten be set to a state indicating an end block 

In the memory management method according to 
the present invention, each of the blocks of the storage 
area of the memory is provided with a flag indicating the 
block use state. For example, when executing a 
processing other than initialization to a block containing 
a data which has become unnecessary, instead of ini- 
tializing the block, the erase flag provided for this block 
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is firstly set to an erase state indicating that the data 
contained in this block is to be erased. In this state, the 
processing other than initialization of the block is exe- 
cuted, and prior to a data write into a block having the 
erase flag in the erase state, the initialization processing 5 
is executed to this block, setting the flag of the block to 
an initial state. Thus, it is possible to execute various 
processing without waiting for completion of the initiali- 
zation processing which requires a plenty of time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a configuration of 
a host computer which transmits a data to a mem- 
ory card. is 
Fig. 2 is a block diagram showing a configuration of 
a memory card. 

Fig. 3 shows a storage area configuration of the 
memory card. 

Fig. 4 is a flowchart showing an erase processing. 20 
Fig. 5 is a flowchart showing a data write process- 
ing. 

Fig. 6 is a perspective view showing the memory 
card. 

25 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

Hereinafter, description will be directed to embodi- 
ments of the present invention with reference to the 30 
attached drawings. It should be noted that the descrip- 
tion is based on a case when the present invention is 
applied to a memory management method of a memory 
card. 

Here, explanation will be given on a case when the 35 
memory card as an example stores a data from a host 
computer 1 as shown in Fig. 1 . Moreover, explanation 
will be given on a video data which is transmitted from 
the host computer is written in the memory card, but the 
present invention can also be applied to an audio data 40 
and other data. 

As shown in Fig. 1 , the host computer 1 includes: a 
hard disc 1 1 for storing a video data of a still image and 
an audio data; RAM (random access memory) for tem- 
porarily storing a video data and the like from the hard 45 
disc 1 1 and reading out the data; a display interface 
(hereinafter, referred to as a display l/F) 1 3; a display 14 
for displaying an image according to the video data sup- 
plied via the display l/F 13; a serial interface (hereinaf- 
ter, referred to as a serial l/F) for transmitting and so 
receiving a data via three data lines to/from the memory 
card 2; a bus 1 6; and a CPU (central processing unit) 1 7 
for executing the overall control. 

The RAM 12, for example, temporarily stores via 
the bus 1 6 an audio data and a video data stored in the ss 
hard disc 1 1 and supplies the video data when neces- 
sary via the bus 16 to the serial l/F 15. 

The display 14 is supplied via the bus 16 and the 



display l/F 13 with a video data read out from the hard 
disc 1 1 and with a video data from the memory card 2, 
and displays a still image according to these video data. 

The serial l/F 1 5 transmits a video data via the three 
data lines to the memory card 2 and receives a video 
data stored in the memory card. More specifically, via a 
first data line, the serial l/F 15 transmits a video data to 
be written in the memory card 2 and a control data and 
receives a video data which has been read out from the 
memory card 2. The serial l/F 1 5, via a second data line, 
according to switching between a video data and a con- 
trol data in the first data line, outputs a status signal indi- 
cating the switched state. Furthermore, via a third data 
line, the serial l/F 15 transmits a serial clock SCLK for 
transmission of the aforementioned control data and 
video data. 

The CPU 17 controls read-out of a video data from 
the RAM 12 and the hard disc 1 1 and write-in of a video 
data in the RAM 12 as well as transmission and recep- 
tion of a video data and the like to/from the memory 
card 2. For example, the CPU 1 7 specifies an address 
in the card memory 2 and issues a write instruction of a 
predetermined data. 

Fig. 2 shows the memory card 2 of the present 
example including: a control IC 21 for receiving a video 
data and a control data from the aforementioned host 
computer; and a flash memory (electrically erasable 
programmable ROM (read only memory)) 22 which is 
storage means (hereinafter, referred to as memory) for 
storing the video data received. 

The control IC 21, more specifically, includes: a 
serial/parallel - parallel/serial interface sequencer (here- 
inafter, referred to as S/P & P/S sequencer) 31; a page 
buffer 32 for temporarily storing a video data from the 
S/P & P/S sequencer; a flash interface sequencer 
(hereinafter, referred to as flash l/F sequencer) 33 for 
supplying a video data from the page buffer 32, to the 
flash memory 22; an ECC encoder/decoder 34 for exe- 
cuting an error correction processing; a command gen- 
erator 35 for generating a predetermined control 
command; a configuration ROM (read only memory) 36 
for storing a version information and the like; and an 
oscillator 37 fro supplying a clock to respective circuits. 

The S/P & P/S sequencer 31 is connected via the 
aforementioned first to third data lines to the serial l/F 
15 of the host computer 1 . Consequently, the S/P & P/S 
sequencer 31 is supplied with a status signal and a 
serial clock SCLK as well as a serial DIO consisting of a 
video data and a control data from the host computer 1 . 

The S/P & P/S sequencer 31 converts the serial 
data DIO supplied from the host computer 1 , into a par- 
allel data in synchronization with the aforementioned 
serial clock CSLK. Among the parallel data, the S/P & 
P/S sequencer 31 supplies, for example, a control data 
to the command generator 35 and a video data to the 
page buffer 32. 

The page buffer 32 is a buffer memory for storing a 
video data supplied from the S/P & P/S sequencer 31, 



30 



35 



40 



45 



50 



3 



5 



EP 0 887 735 A2 



6 



for each one page (+512 bytes). The video data stored 
in the page buffer 32 is added with an error correction 
code by the ECC encoder/decoder 34. The page buffer 
32 supplies one page of video data via the flash l/F 
sequencer 33 to the flash memories 22a to 22d. Thus, 
the video data from the host computer 1 is written in the 
flash memories 22a to 22d. 

Moreover, the video data read out from the flash 
memories 22a to 22d is supplied via the flash l/F 
sequencer 33 to the page buffer 32. 

The page buffer 32 stores the video data from the 
flash l/F sequencer 33. Here, the ECC encoder/decoder 

34 executes an error correction processing according to 
the error correction code added to the data stored in the 
page buffer 32. The page buffer 32 reads out page after 
another of the data which has been subjected to the 
error correction, processing and supplies the data to the 
S/P & P/S sequencer 31. The S/P & P/S sequencer 31 
converts the parallel video data supplied from the page 
buffer 32, into a serial data DIO and transmits the data 
to the aforementioned host computer 1 . 

The command generator 35 generates a control 
command according to a control data from the S/P & 
P/S sequencer 31 . Moreover, the command generator 

35 generates a Busy command (hereinafter, referred to 
as a busy signal) indicating a video data write in the 
flash memory 22 or a video data read-out from the flash 
memory 22, and transmits the signal via the S/P & P/S 
sequencer 31 to the host computer 1. When the video 
data write-in or the data read-out is complete, the com- 
mand generator 35 generates a Ready command (here- 
inafter, referred to as a ready signal) indicating the end 
and transmits the signal via the S/P & P/S sequencer 31 
to the host computer 1 . The host computer 1 recognizes 
the operation state of the memory card 2 by receiving 
these busy and ready signals. 

The configuration ROM 36 contains a version infor- 
mation and an initial value information of the memory 
card 2. Consequently, when a connection is made 
between the host computer 1 and the memory card 2, 
the command generator 35 firstly reads out the afore- 
mentioned version information from the configuration 
ROM 36 via the S/P & P/S sequencer 31 , and according 
to this information, generates a predetermined com- 
mand, thus executing a predetermined initialization of 
the memory card 2. 

In the memory card 2 of this example, the flash 
memory 22 used as a memory is a flash memory of 
NAND type. This NAND type flash memory has a 
redundant area besides a data area for each page. 

Accordingly, the memory card 2 in the present 
embodiment has a configuration of the flash memory 22 
as follows. That is, the flash memory 22 has a storage 
area which is divided into a plurality of blocks as shown 
in Fig. 3A. Each of these blocks, as shown in Fig. 3B, 
consists of a plurality of pages which serves as the data 
write and read unit. Each of the pages is divided into a 
data area for storing a data and a redundant area for 



storing an information required for management of the 
data stored in the data area. 

As shown in Fig. 3C, a redundant area of a head 
page of a block contains a distributed management 

5 information required for management of the block. 
Moreover, the redundant areas of the respective pages 
after the first page of the block also contain, as a 
reserved distributed management information, the 
same distributed management information stored in the 

10 redundant area of the head page. However, the redun- 
dant area of the last page, instead of the distributed 
management information, contains an additional infor- 
mation which is out of the distributed management infor- 
mation. 

is It should be noted that in this flash memory 22. in 
the initial state a data of all "1" is written which can only 
be changed to "0". That is, during a data write, "0" is 
written into a part of the data. When erasing a data 
' which has been written, initialization is carried out on 

20 block basis so as to erase the data written in the block 
all at once. When this initialization processing is carried 
out, the block again enters a data writable state. 

As shown in Fig. 3C, as the distributed manage- 
ment information, there is stored a logical address used 

25 for block specification, an erase flag indicating the block 
use state, an end flag indicating whether the last block 
of a continuous data of a predetermined unit (such as a 
file), and the like. 

More specifically, one byte is assigned for the erase 

30 flag in the overwrite area of the respective blocks of the 
memory card 2. and in this overwrite area, it is possible 
to change only from "1 " to "0". 

For example, an initial state of a block where no 
data is written is indicated by "1 1 1 1 1 1 1 1 ". When a data 

35 is written in the block and a data head of a predeter- 
mined unit such as one file. i.e.. an in-use state as a 
head block is indicated by "1 1 1 1 0000" by changing the 
second 4 digits to zero. Moreover, when an intermediate 
data of a predetermined unit such as one file is stored, 

40 the in-use state of intermediate data is indicated by 
"0000 1 1 1 1 " by changing the first 4 digits to zero. 

In the initial state, each of the blocks contains no 
data and has an erase flag of "1 1 1 1 1111". When the 
host computer 1 has written, for example, a video data 

45 in predetermined blocks, the erase flags of the respec- 
tive block are overwritten in the first or the second 4 dig- 
its such as "1111 0000" if used as the head block or 
"0000 1 1 1 1 " if used as other than the head block 

Furthermore, one byte is used for an end flag which 

so indicates an end block containing an end portion of a 
data of a predetermined unit such as a file in the over- 
wirte area of respective blocks of the memory card 2. 
Here also, it is possible to change only from "1" to "0". 
H a block does not contain an end of a data of a pre- 
ss determined unit such as a file and has a following block 
which is not the end block, then the block is indicated by 
"1111 xxxx" (xxxx is used as a flag for other purpose). If 
a block contains an end of a data of a predetermined 
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unit and has no following block, i.e.. if the block is a final 
block, the block is indicated by "0000 xxxx" (xxxx is used 
as a flag for other purpose). 

When using the memory card of this example, 
according to the memory management method of the 
present invention, the host computer 1 executes a 
processing as follows. For example, it is assumed that 
the host computer 1 has set a video data write state and 
a data of predetermined blocks has become unneces- 
sary. 

As has been described above, the memory card of 
this example erases the data contained in the afore- 
mentioned blocks all at once by the initialization 
processing on block basis, so as make the blocks again 
in a data writable state. Consequently, the aforemen- 
tioned host computer 1 , as shown in Fig. 4, tries to exe- 
cute an initialization processing for the blocks 
containing a data which is unnecessary. 

Here, as has been described above, a video data 
write is to be carried out. If the initialization of the afore- 
mentioned blocks is executed in advance, the time 
required for the entire processing becomes quite long. 
To oope with this, in the host computer 1, as shown in 
Fig. 4, when executing an erase, it is determined in step 
ST1 whether the processing should be executed in a 
hurry. Here, in the case of YES (hurry), control is 
passed to step ST2 where the erase flags of "1 1 1 1 
0000" or "0000 1 1 1 1" of the blocks containing an unnec- 
essary data are overwritten in the "1111" portion into 
zero so as to be "0000 0000" and an erase state indicat- 
ing the data to be erased is written, terminating the 
erase temporarily. 

Next, as shown in Fig. 5, a video data is written. In 
step ST11, the host computer 1 firstly checks the erase 
flags of respective blocks successively in the flash 
memory 22 of the memory card 2. In step ST12, it is 
determined that an erase flag of a selected block is in 
the initial state or in the erase state. If in the initial state, 
control is passed to ST13 where the host computer 1 
writes a video data in the block and the in-use state of 
head or simply the in-use state in the erase flag. More 
specifically, host computer 1 executes overwrite to 
change the erase flag "1111 1111" of the initial state 
into "1111 0000" indicating the in-use state of head or 
"0000 1111" indicating the in-use state. Thus, the video 
data write processing is complete. 

On the other hand, if the erase state is identified in 
step ST12, control is passed to step ST14 where the 
host computer 1 determined whether to execute the 
data write processing in a hurry. If the data write 
processing to be executed in a hurry (Yes), control is 
returned to step ST11 where the host computer 1 
checks the erase flags successively. This processing is 
repeated until an erase flag of the initial state is found. 
When an erase flag of the initial state is found, the afore- 
mentioned video data write processing is carried out. 

After the aforementioned video data write process- 
ing is complete, the host computer 1 executes a in ini- 



tialization processing of the blocks having the erase flag 
set to the erase state during the erase processing, thus 
erasing the data of the blocks all at once, so as to make 
these blocks into a data writable state. In this process, 

5 the erase flags of these blocks are initialized. 

TTiat is, according to the aforementioned memory 
management of the present invention, in a case when a 
processing other than initialization is to be carried out to 
predetermined blocks containing a data which has 

10 become unnecessary, firstly, without executing the ini- 
tialization of the blocks, the erase flags of the blocks are 
set to the erase state indicating the data contained in 
the blocks is to be erased, and in this state the process- 
ing other than the initialization is executed to the blocks 

is containing the unnecessary data, and then the initializa- 
tion processing is executed to the blacks having the 
erase flag in the erase state, prior to writing a data, and 
the flags of these blocks are set to the initial state. Thus, 
various processing can be executed without waiting for 

20 completion of the initialization which requires a plenty of 
time, thus enabling a high-speed processing. 

Moreover, according to the memory management 
of the present invention, the host computer 1 need not 
hurry to execute an initialization processing to the erase 

25 flags in the erase state. It is possible to execute the ini- 
tialization when there is comparatively small amount of 
processing to be executed by the host computer, i.e., to 
execute the initialization which requires a plenty of time 
in an empty time, thus enabling to execute an effective 

30 processing. 

Moreover, in this embodiment, the blocks which has 
been in use state of head or use state at the erase 
processing have the erase flag which is rewritten to the 
erase state, thus enabling to distinguish these blocks 

35 from blocks in which a new data is written. As shown in 
Fig. 5, if a block is in the erase state (Yes) in step ST12 
and if not in a hurry (No) in step ST14, it is possible to 
pass control to step ST15 where the host computer 1 
executes the initialization processing only to the blocks 

40 having the erase flag in the erase state. 

Furthermore, if the host computer 1 need not exe- 
cute a processing other than the initialization process- 
ing to blocks containing an unnecessary data, in the 
same way as in a conventional procedure, even after the 

45 check in step ST1 , control is passed to step ST3 where 
the initialization processing is executed to the blocks so 
as to initialize the blocks and their erase flags into the 
initial state. 

Moreover, in this embodiment, when a video data is 
so to bet written by the host computer 1 as has been 
described above, it is necessary to identify the end 
block containing the end portion of a predetermined unit 
such as a file, and when a data is written by the host 
computer 1 to the block which is to become the end 
55 block, the end flag indicating whether the block is an 
end block is rewritten into "0000 xxxx". 

However, in a case such as a music when it is 
impossible to decide which block is the end block while 
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writing a data, it is impossible to write the end flag dur- 
ing a data write. 

In such a case, according to the memory manage- 
ment method of the present invention, during the data 
write, the end flag is set to "1 1 1 1 xxxx" which indicates s 
that no end portion of a data of a predetermined unit is 
stored and there is a subsequent block, i.e.. the block is 
not an end block, and when the end portion of the data 
of the predetermined unit is written in the block and the 
block has become the end block, the erase flag is over- 10 
written by "0000 xxxx" which indicates that an end por- 
tion of a data of a predetermined unit is stored and there 
is no subsequent block, i.e., the block is an end block. 

In the memory card of the present embodiment, the 
overwrite area is provided with a flag indicating whether is 
the block is an end block containing the end portion of 
the data of a predetermined unit, and accordingly, there 
is no need of transferring a data to a buffer or the like at 
the moment when the end block is identified for rewriting 
a data in this block together with the flag indicating the 20 
end block. This enables to realize a high-speed 
processing. 

It should be noted that the memory card 2 in this 
embodiment may have an external configuration which 
is a in card shape having a rectangular plane made from 25 
a synthetic resin, for example, as shown in Fig. 6. 

In the aforementioned memory card 2, there is pro- 
vided an external terminal (not depicted) at one end 2a 
in the longitudinal direction, for example, so that the 
memory card 2 is mounted on an electronic apparatus 30 
(not depicted) by inserting this end 2a in the direction 
indicated by M in the figure. 

Moreover, the aforementioned memory card 2 may 
have a lock cut-off portion 42 formed at one side 2b par- 
allel to the mounting direction, for example, so as to be 35 
engaged with a lock convex of an electronic apparatus 
(not depicted) when the memory card 2 is mounted on 
the electronic apparatus, thus preventing removal of the 
memory card 2 from the electronic apparatus. 

It should be noted that in the aforementioned 40 
embodiment, the memory card for serial interface is 
explained, but the present invention can also be applied 
to a memory management method of a memory for a 
parallel interface. 

45 

Claims 

1 . A memory management method for a memory hav- 
ing a storage area divided into a plurality of blocks, 
so that a data in each of said blocks is erased at so 
once when the block is initialized, 
wherein 

each of said blocks has a flag indicating a block 
use state; ss 
when erasing a data written in a block, instead 
of executing an initialization of the block, an 
erase flag of the block is set to an erase state 



indicating that a data contained in said block is 
to be erased; and 

prior to writing a new data in a block having the 
erase flag in the erase state, the initialization 
processing is executed to the block, setting the 
flag of the block to an initial state. 

2. A memory management method as claimed in 
Claim 1 , wherein during a data write to said respec- 
tive blocks, the erase flag of each block in the initial 
state is set to a head in-use state indicating a stor- 
age of a head of a data of a predetermined unit or 
an in-use state indicating storage of an intermedi- 
ate portion of a data of a predetermined unit. 

3. A memory management method as claimed in 
Claim 1 , wherein 

in each of said blocks, there is provided an end 
flag indicating whether the block is an end 
block containing an end portion of a data of a 
predetermined unit; and 
during a data write, the end flag of the block 
where an end portion of a data of a predeter- 
mined unit is written is set to a state indicating 
an end block. 

4. A recording medium having a storage area divided 
into a plurality of blocks so that a data written in a 
block is erased at once when the block is initialized, 

wherein each of the blocks is provided with a 
flag indicating a block use state. 

5. A recording medium as claimed in Claim 4, wherein 
when erasing a data contained in a block, the flag of 
the block is set to an erase state indicating that the 
data of the block is to be erased. 

6. A memory management apparatus for a memory 
having a storage area divided into a plurality of 
blocks so that a data written in a block is erased at 
once when the block is initialized, 

wherein 

when erasing a data written in a block, instead 
of initialization of the block, an erase flag pro- 
vided in the block is set to an erase state indi- 
cating that the data in this block is to be erased; 
and 

prior to writing a new data to the block having 
the erase flag in the erase state, an initializa- 
tion processing is executed to this block, set- 
ting the flag of the block to an initial state. 

7. a memory management apparatus as claimed in 
Claim 6, wherein during a data write to each of said 
blocks, the erase flag of a block in the initial state is 
set to a head in-use state indicating that a head of 



6 



11 EP 0 887 735 A2 

a data of a predetermined unit is stored or to an in- 
use state indicating that an intermediate portion of 
a data of a predetermined unit is stored. 

A memory management apparatus as claimed in 5 
Claim 6, wherein 

each of said blocks is provided with an end flag 
indicating whether the block is an end block 
containing an end portion of a data of a prede- 10 
termined unit; and 

during a data write, the end flag of a block 
where an end portion of a data of a predeter- 
mined unit is written is set to a state indicating 
an end block. is 
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(54) Memory management method lor a flash memory 



(57) The present invention enables a high-speed 
processing. 

The present invention provides a memory manage- 
ment method for a memory having a storage area divid- 
ed into a plurality of blocks, so that a data in each of the 
blocks is erased at once when the block is initialized, 
wherein each of the blocks has a flag indicating a block 
use state; wherein when erasing a data written in a 
block, instead of executing an initialization of the block, 
an erase flag of the block is set to an erase state indi- 



cating that a data contained in the block is to be erased; 
and wherein prior to writing a new data in a block having 
the erase flag in the erase state, the initialization 
processing is executed to the block, setting the flag of 
the block to an initial state. It is preferable that each of 
the blocks be provided an end flag indicating whether 
the block is an end block containing an end portion of a 
data of a predetermined unit; and during a data write, 
the end flag of the block where an end portion of a data 
of a predetermined unit is written be set to a state indi- 
cating an end block. 
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